In this paper, a new modified two-step iterative method for approximating fixed points of quasi-contractive operators is presented. It is demonstrated with some examples using an empirical approach that this iteration method performs better than some well known iterations for quasi-contractive operators satisfying Zamfirescus conditions.
INTRODUCTION
Approximation of fixed point of nonlinear operators is one of the most important problems in numerical analysis. Much attention has been given to developing several iterative methods to approximate fixed point of some classess of quasi-contractive operators, see [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] and the references therein. Let us consider some well known iterative methods that have been used by several researchers to approximate fixed points of quasi-contractive operators. One-step iterative method(due to Mann [7] ):
Step 1. For initial guess , a tolerance , for iterations n, set Step We suggest here a new modified two-step iterative method:
New modified two-step iterative method:
Step Yildirim et al. [12] , considered a new two-step iterative scheme for approximating fixed points of quasi-contractive operators and then, show that the Krasnoselskij, Mann, Ishikawa and a new two-step iterations are equivalent for quasi-contractive operators satisfying Zamfirescu operators.
Recently, Hussain et al. [5] established a general theorem to approximate fixed points of quasi-contractive operators in a Banach space through the iteration process due to Agarwal et al. [2] . Their result generalizes and improves the results of Babu and Prasad [3] and Berinde [4] . They also gave an example using a theoretical concepts to show that the iteration process due to Agarwal et al. [2] is faster than the Mann iteration process and the Ishikawa iteration process for Zamfirescu operators.
A natural question that arises is: Which of these iterations mentioned above converges faster for the class of quasi-contractive operators? It is the purpose of this paper to answer this question. Firstly, we shall prove a strong convergence of the iteration process (1.5) to a fixed point of quasi-contractive operators.
CONVERGENCE ANALYSIS Lemma 2.1 [2].
If is a real number such that , and is a sequence of positive numbers such that , then for any sequence of positive numbers satisfying we have . Theorem 2.2. Let K be a nonempty closed convex subset of a complete metrizable topological vector space E, and a selfmap of satisfying (1.7). Let be defined through the iterative process (1.5) and , where and are sequences of positive numbers in satisfying . Then, the modified two-step iteration method (1.5) converges to the fixed point of .
Proof. Assume that and , then using (1.5), we have Now using (1.7) with , , and then with , , we obtain the following two inequalities, and By substituting (2.2) and (2.3) in (2.1), we obtain In a similar fashion, again by using (1.6), we can get 
Numerical Example
We give some examples to illustrate the efficiency of the iterative method (1.5) proposed in this paper. We compare this method with those existing in the literature. We use the following: Let the map be given by
Then the following can easily be verified:
(i) are Zamfirescu operators.
(ii)
Numerical computation have been carried out using a Java programme. The results are presented in Tables 1-3 with initial guess . We consider a case when the threshold is 0.000011. We also consider a case when the threshold is 0.00000011. Tables 1-3 show that the new modified two-step iterative method (1.5) is more efficient than the other iterations (1.1)-(1.4) in terms of number of iterations to be carried out before convergence and the execution time. It could be observed that as the threshold tends to zero, iteration (1.5) converges faster to the fixed point than all the other iterative methods (1.1)-(1.4).
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